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Inadequate sanitation negatively affects the lives of billions of people in the base of the pyramid (BoP) in the de-
veloping world, and has a particularly substantial impact on the well-being of millions of young children. Given
the magnitude of the challenge and the limitations of existing approaches, enterprise-led approaches to providing
public goods are generating growing interest. Emphasizing convergent innovation, enterprises targeting the BoP are
presented as potentially sustainable and scalable interventions that generate positive poverty-alleviation effects. Yet
our understanding of who is affected, and how, remains limited. To begin to address this gap, we apply a multi-
dimensional framework to an urban-based, sanitation-oriented BoP enterprise, focusing on its poverty-alleviation
effects on young children. Our analysis indicates that the enterprise’s effects include changes in capability, economic,
and relationship well-being and that these changes can be positive or negative. We also find that the impact varies
depending on the role of the stakeholder in the business model and the age of the child. Our results contribute
to a better understanding of how to assess the effectiveness of a sanitation intervention and how to evaluate the
poverty-alleviation implications of an enterprise-led approach.
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Introduction
Improving sanitation is one of the basic foundations
for human development and a key component
in improving well-being across the developing
world.1,2 The combination of open defecation, poor
hygiene, and lack of proper waste treatment can
be deadly, particularly for young children in urban
slums.2 While both top-down and bottom-up
interventions can generate positive health ben-
efits, these approaches have yet to demonstrate
that they can effectively address urban-based
sanitation challenges.3 Relying on convergent inno-
vation that combines top-down management and
bottom-up ownership, enterprise-led approaches
have gained increased attention as alternative
poverty-alleviation strategies.4–8
Yet despite the growing interest in enterprise-led
approaches to poverty alleviation, our understand-
ing of their impact remains limited. Of particular
concern is that an enterprise-led approachmay have
very different poverty-alleviation implications for
different stakeholders in its business model.9,10 This
can be particularly relevant for enterprises that ad-
dress a public good, such as sanitation, where both
users andnonusers are affected by the intervention.2
To date, however, very little research has been done
on the poverty-alleviation impacts of these enter-
prises across different stakeholders.9–12
In this study, we apply the base-of-the-pyramid
impact assessment (BoP IA) framework to an enter-
prise providing sanitation services to urban slums
in Kenya, with a focus on its poverty-alleviation im-
pacts on children 5 years old and under. The BoP IA
framework is particularly relevant for this type of
assessment, as it accounts for changes across differ-
ent dimensions of poverty and for variation across
and within different groups.9 Our analysis shows
that assessing changes across multiple dimensions
of poverty, including capability, economics, and
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relationship well-being, improves our understand-
ing of the effectiveness of a sanitation intervention.
Furthermore, we find that examining how these
poverty-alleviation impacts vary across different
stakeholders provides important insights into the
distribution of positive and negative outcomes and
contributes to a better understanding of the overall
poverty-alleviation outcomes of an enterprise-led
approach.
Inadequate sanitation and its impact on
young children
According to the World Health Organization
(WHO), sanitation generally refers to the safe
disposal of human waste as well as the maintenance
of hygienic conditions.13 It is a public good with en-
vironmental and health benefits that extend beyond
the individual user to the community at large.2,3
Most experts would agree that improving sanitation
includes (1) reducing open defecation, (2) support-
ing better personal hygiene through more hygienic
conditions and practices, and (3) enhancing water
quality through safe collection, storage, treatment,
and disposal or reuse of human waste through
proper disposal or treatment of sewage.2
Inadequate sanitation can play a critical fac-
tor in explaining childhood health and cognitive
performance.14 Providing adequate sanitation and
hygiene education, for example, can reduce diar-
rhea, which is responsible for 1.5 million deaths
annually.15 Improved sanitation alone can reduce
this morbidity by 32%.16 The majority of diarrhea-
related deaths, approximately 90%, are in children
under 5 years of age in developing countries.17 For
the children who survive, the impacts of poor san-
itation and related nutritional deficits can include
lower than averageheights anddiminished cognitive
capabilities.14,18–22
Young children are particularly vulnerable to in-
adequate sanitation due to their greater exposure to
hazards and their weak body defenses.23 Open defe-
cation, for instance, contaminates the land where
childrenplay.2,24Whensanitation improvements are
offered in urban settings, the results can be partic-
ularly beneficial.25 Studies, for instance, have found
that urban-based sanitation improvements reduced
child height deficit by 22–53%, while similar rural-
based ones reduced child height deficit by 4–37%.26
Unhygienic toilet facilities and poor hygiene
practices, such as limited opportunities for hand
washing, also facilitate the spread of disease.
Children’s natural curiosity and tendency to touch
many surfaces can increase the likelihood that
they will come in contact with fecal matter in
unclean sanitation facilities.23 Research shows that
well-maintained toilets can decrease the number of
deaths attributable to diarrhea by one-third, and
hygiene education and proper hand washing can
reduce diarrhea cases by 35–45%.15–17 In addition
to these direct effects, children are also impacted
by the sanitation-related decisions and the hygiene
behaviors of other members of the community.25 In
particular, caregivers’ exposure to poor sanitation
increases their children’s health risks.23
The method used to store and dispose of human
waste also influences children’s health outcomes.15
Untreated waste is often dumped into local water
supplies.27,28 Contamination of drinking water also
can occur through run-off from rain, transmission
by flies and other animals, and human activity.29
Children can encounter this contaminated water
through playing and drinking.23 Diarrhea morbid-
ity is reduced by 6–25%with improvements inwater
supply.16
Enterprise-led convergent innovation
While the potential benefits are substantial, im-
proved sanitation remains a major unmet goal for
the global development community. The Millen-
nium Development Goals (MDGs), the develop-
ment community’s officially established poverty re-
duction goals, include a target to increase global
sanitation coverage to 75%by 2015.30 Despitemuch
effort, this goal is unlikely to be met due to the size
of the challenge. According to the United Nations,
about 2.5 billion people still lack access to adequate
sanitation.31
The impacts of poor sanitation are especially se-
vere in urban areas as a result of increased density.
Over the past three decades, much of the popu-
lation growth in less-developed countries has oc-
curred in urban areas.32 Sanitation infrastructure in
these urban settings was not designed for this level
of growth, and as a result,many urban-based sanita-
tion facilities are already stressed beyond capacity.33
Furthermore, slums and other informal settings, of-
ten on the outskirts of these urban centers, typically
do not have any centrally planned waste manage-
ment infrastructure.
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Despite growing evidence on the impact of
improved sanitation services as a public good,
information on interventions that sustainably and
effectively serve the urban poor remains scarce.3
Most solutions have emphasized top-down or
bottom-up approaches that seek to maximize use
of communal toilets.2,34 Both types of solutions,
however, face challenges. In urban slums, top-down
approaches, often based on government-led inter-
ventions, face cost, institutional, and coordination
constraints.2 These top-down approaches often
struggle with obtaining the resources needed to
install a comprehensive infrastructure. They can
also face difficulties inmanaging these efforts across
different regional and local bureaucracies, and they
must overcome issues with regard to joint manage-
ment and maintenance of any installed facilities.3
Community-based solutions suchas community-
led total sanitation (CLTS) emphasize bottom-
up ownership. Yet these approaches also face
implementation challenges, particularly in urban
settings.3,29,35 Over the past decade, CLTS’s inno-
vative approach has primarily been implemented in
rural settings and has emphasized collective behav-
ioral change.3 To achieve this, CLTS implementa-
tion relies on community consensus and strong local
leaders.29,36 In urban settings, with a more transi-
tory and heterogeneous population, coordination
and community adherence becomes particularly
challenging.3,34 Scaling the CLTS approach, espe-
cially in more densely populated environments, will
also require more attention to addressing the issues
of waste disposal and environmental health.3,29,35
Given these challenges, enterprise-led approaches
relying on convergent innovation are presented
as potentially viable alternatives.4,7,8 Enterprise-led
convergent innovation is a key component in the
BoP literature.37–39 The BoP, typically viewed as in-
dividuals earning less than $3000 per year in pur-
chasing power parity and who primarily live in
the informal economy in the developing world, is
estimated at four billion—more than half of the
world’s population.7,40 BoP enterprises span sec-
tors and size, and include ventures established by
international and domestic companies, social en-
trepreneurs, and nonprofit organizations.41
In the BoP literature, enterprise-led approaches
can embrace convergent innovation in two impor-
tant ways. First, they seek to achieve economic
viability while also generating positive poverty-
alleviation outcomes.8,42 Similar to enterprises serv-
ing other markets, a central tenet of the BoP
literature is the positive relationship between an en-
terprise’s economic performance and its ability to
create value for those it seeks to serve.40 The BoP lit-
erature adopts a poverty-based approach to address-
ingunmetneeds.By reducingpoverty, the enterprise
creates value for its customers and can anticipate an
economic return on that value creation.
Second, the BoP literature emphasizes the impor-
tance of viewing the BoP as active customers, pro-
ducers, and entrepreneurs, rather than as passive re-
cipients of donations and development programs.38
Successful enterprise development requires adopt-
ing a perspective of co-creation, which involves es-
tablishing an on-going dialogue with the BoP.42 In
this way, the enterprise can combine business ex-
pertise from the top of the pyramid with consumer
knowledge generated from the base.9
If a BoP enterprise scales, the number of peo-
ple they reach and their purported positive impact
on poverty grows.38 Yet our understanding of the
poverty-alleviation impacts of these enterprises, in-
cluding how they can vary across different stake-
holders, remains limited.9,10
Assessing enterprise-led poverty
alleviation outcomes
Poverty, which represents a lack of well-being, is
multidimensional.9 The MDGs, for example, in-
clude different dimensions of poverty, such as
health, education, and empowerment, among their
targets for improvement.30 The first MDG, which is
focused on eradicating extreme poverty, combines
health and economic outcomes and incorporates
income generation, employment creation, and re-
duction in undernourishment as targets.
The influence of poverty also varies across differ-
ent stakeholders. The MDGs recognize differences
in poverty’s effects within families, including preg-
nant women and young children.30 Furthermore,
even within a specific group such as young chil-
dren, the impact of poverty can vary. Disease often
more severely affects the youngest children, while
older children are more likely to be exposed to dis-
ease due to theirmobility and increased interactions
with others.
A framework for understanding changes in dif-
ferent dimensions of poverty and how they vary
within and across different groups has remained
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Figure 1. Sanergy’s business model.
elusive.43–46 Recent work, however, has focused on
reducing this gap.47 Leaders in the development
and corporate communities have identified the
BoP IA framework as a particularly useful tool for
assessing an intervention’s poverty-alleviation out-
comes at the individual level.9,48,49
The BoP IA framework provides a theoretical
basis for understanding how different dimensions
of poverty affect individuals. The framework is de-
signed to assess impacts across three areas of well-
being: economics, capability, and relationships.9
Economic well-being captures control over finan-
cial resources for the purpose of consumption,
production, investment, or exchange. This eco-
nomic dimension includes changes in income and
assets, and incorporates both short- and long-
term impacts.50–52 The capability dimension en-
compasses an individual’s agency, including knowl-
edge and skills and physical and psychological
health.9,12 Capability well-being examines oppor-
tunities and processes that enable or inhibit indi-
vidual freedom.12 Relationship well-being includes
resources that individuals can draw upon from their
roles, status, andnetworks, aswell as their surround-
ing environment.10,53,54 The relationship dimension
moves beyond the individual by examining how
interactions with others increases or reduces their
isolation.9,54–56
Sanergy: an enterprise serving the BoP
In this study, we apply the BoP IA framework to a
sanitation-oriented BoP enterprise focused on pro-
viding a public good in an urban setting. Specifi-
cally, we examine changes in economic, capability,
and relationship well-being across young children
of different stakeholders affected by the enterprise’s
business model.
Sanergy, a for-profit (social) business launched in
Kenya in 2009, has developed an integrated business
model that addresses the challenges of open defe-
cation, waste disposal, and poor hygiene practices
(Fig. 1). Sanergy’s business model is based on the
convergence of economic and social performance
goals. Sanergy’s objective is to profitably build and
scale sanitation infrastructure in urban slums while
creating jobs and addressing urgent social needs as-
sociated with poor sanitation. The company exe-
cutes its strategy by combining top-down central
management with bottom-up ownership.
Serving urban slums in Nairobi, Sanergy devel-
oped an innovative communal pay-per-use sanita-
tion solution in the form of a modular sanitation
facility called Fresh Life Toilets (FLTs). The FLTs’
compact size facilitates placement in high-density
areas (Fig. 2). By using a franchising model, San-
ergy can implement a set of standard operating pro-
cedures that are required across all the FLTs. This
enables Sanergy to consistently manage the cleanli-
ness of each FLT, ensure that franchisees are actively
encouraging good hygiene practices, and oversee
collection and disposal of waste.
To achieve economies of scale, Sanergy targets
high-density urban areas, with an initial focus on
Viwandani and Kwa Reuben in Nairobi’s Mukuru
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Figure 2. Image of Sanergy toilet with child washing hands in
Mukuru slum.
slum. Mukuru, one of the poorest urban areas in
Africa, has a population of over 250,000 and limited
physical infrastructure. Human and other waste,
such as from existing commercial toilets, is often
dumped into theNgongRiver,whichpasses through
the slum (Fig. 3).57
Most Mukuru residents do not have bathrooms
in their home. If they wish to use one of the few
existing commercial options, Mukuru residents pay
the equivalent of about U.S. $0.03–0.06. These com-
mercial toilets typically are a structure surrounding
a hole in the ground with plastic sheeting. Such fa-
cilities are generally not well-maintained and do not
include hand-washing stations. Many residents are
unable or do not wish to pay for the use of these
toilets. A popular alternative are “flying toilets”—
plastic bags that a person defecates in and then
throws onto rooftops or into the street. Hanging
latrines, another commonly used option, deposit
untreated excreta directly into open water bodies.
Before opening their FLT to the public, fran-
chisees receive training from Sanergy on how to
operate the FLT, including strong reinforcement of
the importance of all customerswashing their hands
after each use. Each FLT is stocked with toilet paper,
soap, water, and a hand-washing station (Fig. 2).
The cost of an FLT is 50,000 Kenyan shillings
(KES) (U.S. $588), with financing facilitated
through local microfinance organizations. This
price includes waste removal for the first year, af-
ter which franchisees pay an annual fee of approx-
imately 9000 KES (U.S. $106). Sanergy franchisees
charge 3–5 KES (about U.S. $0.04–0.06) per use,
which includes toilet paper and hand washing. As
part of their franchise agreement, the FLT owners
are expected to remind all of their customers to
practice good sanitary hygiene, including washing
hands with soap after toilet use. With each commu-
nal toilet averaging over 50 uses per day, the daily
income from an FLT is between 150 and 250 KES
(U.S. $1.75–3.00). The capacity of each toilet is ap-
proximately 120 uses per day.
FLTs separate urine and feces into different con-
tainers to facilitate collection and use of the waste
(Fig. 4). Each day, a team of Sanergy employees col-
lect the containerswithwaste (both solid and liquid)
and replace themwith clean ones at each FLT. At the
time of collection, the Sanergy employees also clean
each toilet, and franchisees are expected to main-
tain Sanergy standards for quality and cleanliness
between cleanings. The collected waste is then taken
to Sanergy’s central processing facility (Fig. 5). At
this facility, the human waste is converted into bio-
gas through an industrial-scale anaerobic digestion
process.a
As ofMay 2013, Sanergy had 179 communal FLTs
serving about 8000 people. With 10 million people
residing in Kenya’s slums, Sanergy projects its BoP
market potential as U.S. $72 million per year in
Kenya.58 Some 35% of its potential customers are
children.
Assessing Sanergy’s impacts
This study utilized a qualitative research methodol-
ogy. We focused on developing and evaluating an
in-depth case study, an effective approach when the
goal is to understand the dynamics of multiple BoP
stakeholders within a field setting.59,60 We used rig-
orous, established research strategies in our data
collection and analysis.59,61 Our data collection fo-
cused on developing a rich and holistic understand-
ing of Sanergy’s impact on children, and included
aThe biogas can then be combusted to generate electricity
and sold to the national grid. The remaining product from
the biogas generation can be processed into high-quality
organic fertilizer and sold to commercial farms and small-
hold farmers. To date, Sanergy has implemented the fran-
chising model for FLTs, the daily waste collection, and
the anaerobic digestion process. The electricity genera-
tion component is still under development. As such, our
analysis focuses on the sanitation implications of San-
ergy’s model.
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Figure 3. Imageofwaste fromcommercial toiletbeingdumped
into Ngong River.
data in the form of documents, interviews, pho-
tographs, and observations. Our data analysis em-
phasized careful coding, detailed cross-group analy-
sis, and triangulation across data sources to confirm
findings.
Our investigation of Sanergy began before we en-
tered the field. We first collected and analyzed sec-
ondary information about sanitation impacts on
young children, including those related to open
defecation, contamination of drinking water, and
hygiene practices. We then carefully analyzed San-
ergy’s business model, including reviewing exist-
ing secondary information and discussions with the
venture’s founders. These rich sources of informa-
tion provided key insights into potential impacts.
Next, we developed an interview protocol that in-
cluded a series of open-ended questions and follow-
up probes to assess these potential impacts across
different BoP stakeholder groups. Each stakeholder
was asked a standard set of questions. We probed
deeper into specific aspects of impact based on the
respondent’s answers to our questions. Specifically,
we sought to assess how children 5 years of age and
under are affected across three areas of well-being:
economics, capability, and relationships.9 The inter-
view protocol was designed to explore both the di-
rect impacts of Sanergy’s FLTs on these children and
the impacts that occur on these children through
their caregivers and other community members.
Then, in June 2012, we engaged in a robust pro-
cess offield-data collection.Webeganby conducting
detailed in-person interviews with key members of
the company’s management and operations team.
We followed this with interviews of 20 stakeholders
living in Mukuru. These respondents were selected
to represent three key groups of BoP stakehold-
ers, including franchisees, customers, and nonusers.
Franchisees were defined as individuals who have
purchased and operate at least one FLT. Customers
were defined as individuals who pay to use Sanergy’s
FLTs. Nonusers were defined as community mem-
bers who do not use Sanergy’s FLTs. As sanitation
provision is a public good, this study design does
not allow for a control group within the same local
community. Even the nonusers may receive some
benefits from a cleaner physical environment.23,24
That said, nonusers are as close to a control group
as possible within the same community Sanergy op-
erates, in that the intervention’s impact on them
was relatively modest. To gain a more holistic pic-
ture of Sanergy’s impact, we also interviewed locally
based partners such as schools, clinics, governmen-
tal agencies, and nongovernmental organizations.
To explore the impacts of Sanergy’s intervention,
we employed several strategies in our interview pro-
tocol.b We asked questions that focused on com-
paring the current well-being of their children to
their status before Sanergy. To ensure complete-
ness, in our follow-up probes, we asked respon-
dents to reflect on how Sanergy’s intervention had
affected their childrenacrossdifferentdimensionsof
well-being. We also probed into why they felt these
changes were due to Sanergy. Furthermore, we en-
couraged our respondents to consider both positive
and negative impacts on their children’s well-being.
We then asked the respondents to compare the well-
being of their children to others in the community.
For example, we asked customers to compare their
child to those of nonusers.We assessed our collected
bThe study was reviewed by our Institutional Review
Board and determined to be exempt.
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Figure 4. Imageof insideofSanergy toilet showing theseparate
containers.
data on an ongoing basis. This allowed us to recog-
nize emerging patterns and identify any sources of
variation during data collection.59,61 The latter also
provided the opportunity to probemore deeply into
key impacts until saturation, when additional data
collection did not yield new insights.61 All the inter-
views were recorded.
We then developed detailed summaries for
each interview.59 For each interview, we coded
identified impacts based on type of well-being.61
Analysis of the coding resulted in a systematic
process of grouping the raw data within our
standardized framework, the BoP IA framework.
We then conducted a within-group analysis to
develop a summary of impacts for each stake-
holder group.59,60 Next, we conducted cross-group
comparisons, which enabled us to develop
an understanding of relative changes in well-
being.59,61 These results are presented in Table 1.
Together these data provided a rich assessment of
the impact of Sanergy’s business model on children
5 years old and younger in the local community.
Findings
A child’s bathroom use evolves by age. In Mukuru,
through about age 2½ years, children use cloth di-
apers. Diaper waste is often disposed of by placing
it in a paper bag and throwing it into a trash site,
or discarding it as a flying toilet. From age 2½ to 3
years, the child is toilet trained using portable plastic
toilets in the home, and the waste is disposed of in a
similar manner. Caregivers begin to take children to
a toilet facility when they reach age three, although
many still defecate in the open or use flying toilets.
The younger the child, the more socially acceptable
it is for them to defecate in public.
Furthermore, our literature review indicated that
children’s exposure to fecal matter and the resulting
outcomes differ by age. Older children, including
those 3–5 years old, are more mobile and there-
fore are exposed to additional hazards and face in-
creased risk of infection.23 Younger children, includ-
ing those 0–3 years old, are often kept close to home
and interact with less people. However, younger
children are also more vulnerable to disease trans-
mission, have less understanding of potentially risky
behaviors, and are less likely to adopt good hygiene
practices such as washing their hands.23
Given this, we explored the poverty-alleviation
impacts of Sanergy on two groups of children in
Mukuru: those from ages 0–3 and those from ages
3–5 years. We examined the impact on these two
groups of children across three different roles their
families can play in Sanergy’s business model: fran-
chisees, customers, and nonusers. For the children
in each role, we evaluated how Sanergy’s busi-
ness model positively and negatively affects their
economic, capability, and relationship well-being.
Table 1 presents a summary of how the impacts on
children varied by stakeholder role, child age, and
type of well-being (see online supplementary mate-
rial for additional data).
Capability well-being
As expected, our findings indicate that an important
impact of Sanergy’s business model is on the health
of children 5 years old and younger. Our results also
show that this impact varies across both age of the
children and the stakeholder (caregiver) role in the
business model. The impact of Sanergy’s activities
on the health of children can vary depending on
whether the children are in the 0–3 or 3–5 year
age group. These impacts also vary depending on
whether these are childrenof franchisees, customers,
or nonusers.
Children across all three BoP stakeholder groups
can benefit from greater use of Sanergy’s FLTs in the
community. Sanergy’s FLTs encourage more peo-
ple to use a commercial toilet more often, resulting
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Figure 5. Image of Sanergy’s waste management worker car-
rying waste out of the community.
in less open defecation. With a decline in the fre-
quency of using flying toilets and of defecating and
urinating on the ground, the local environment be-
comes cleaner. In discussing changes in the environ-
ment, a franchisee explained:
Before you won’t go 10 meters without seeing
a lot of [human] waste but now you can’t see
it. Even the air is not smelling. The village was
smelling bad too, but now it is alright. (Fran-
chisee 6)
Similarly, a customer noted:
The area has becomemore clean than it was be-
fore. Some of the people were putting the [hu-
man] waste in the papers and throwing on the
rooftops. The diseases that weremore affecting
the children right now, they have gone down
and have reduced, and more children are not
getting sick as they were before. (Customer 3)
Our results showed that the quality of the
land surrounding the FLTs displayed the most
improvements. As FLTs are mainly located near the
franchisee’s home, children of franchisees gain the
greatest benefits from these improvements in the
physical environment. Franchisees, as part of their
agreement with Sanergy, are expected to regularly
sweep the area and keep it and any drainage near
their FLT as clean as possible. As two different
franchisees indicated:
There was many, many sicknesses like diar-
rhea. Now I think it has gotten reduced now.
Because there is not any waste around here
now. The place around here now is very clean.
(Franchisee 1)
They [my kids] were happy because the
place would now become clean . . . For them
bringing the Fresh Life toilet here, making the
place so clean . . . There are no flies going to
the children. I have noticed that. I am happy
because I know my kids are going to be clean.
(Franchisee 2)
The youngest children, those in the 0–3 age group,
can benefit the most from this cleaner environ-
ment. Children in this age group are more likely
to crawl on the ground and put things in their
mouths, including dirty hands which may have
touched dirt, parasites, and feces, thus increasing
exposure to pathogens. This negative impact on
younger children is compounded by their weaker
body defenses.23 As a franchisee explained;
The childrenwhowere sick . . . because they are
eating the soilwhile they are sittinghere. I think
there is a change because now the children are
clean and they are enjoying because all the time
they come here. They make it like a field [to
play] that is not dirty now. I wake up in the
morning and then I sweep the area so that the
children can play. [Before] they were using this
area but it was very dirty. Some people were
having some papers [on the ground] . . . I’m
protecting the children. Even the person who
wants to urinate near here I just tell himno, no,
no. Go there if you don’t have some money, go
opposite there near the trailers. (Franchisee 1)
Sanergy’s sanitation practices, including their rig-
orous FLT cleaning protocol, also reduce exposure
to sanitation-related diseases from using the toi-
let. Sanergy’s focus on improving hygiene practices,
such as encouraging hand washing (Fig. 2), fur-
ther reduces the likelihood of exposure. Hands that
have been in contact with feces, and not washed,
can be a vector for a number of viruses, bacteria,
and parasites including diarrhea, which can reduce
nutrient absorption levels and also result in pro-
tein energymalnutrition.22 When asked how an FLT
compared to the commercial toilet options available
before Sanergy began operations, an FLT customer
explained:
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Table 1. Changes in well-being of children by age and stakeholder role
Children of franchisees Children of customers Children of nonusers
Capability
well-being
+ Improved health due to:
 Cleaner local environment from less open
defecationa
 Better personal hygiene from improved
sanitation practicesb
 Better family and community hygiene from
improved sanitation practices
 Cleaner water supply from waste
management system
Note: Children of franchisees experience most
substantial capability well-being benefits
+ Improved health due to:
 Cleaner local
environment from less
open defecationa
 Better personal hygiene
from improved sanitation
practicesb
 Better family and
community hygiene from
improved sanitation
practices
 Cleaner water supply
from waste management
system
+ Improved health due to:
 Cleaner local
environment from less
open defecationa
 Better community
hygiene from improved
sanitation practices
 Cleaner water supply
from waste management
system
Note: Children of nonusers
experience least substantial
capability well-being benefits
Economic
well-being
- Decreased income in short term due to:
 Loan repaymenta
- Decreased financial reserves in short term (and
perhaps longer) due to:
 Investment of savings in FLT
+ Increased income in long term due to:
 Income from FLT exceeding alternative
livelihood earnings and/or cost associated
with owning and operating an FLT
 Savings from no longer needing to pay for
sanitation facilities and reduced medical
expenses
 Less time away from jobs due to improved
health
Note: Children of franchisees experience most
substantial negative short-term and the most
substantial positive long-term impacts to
economic well-being
- Decreased income in long
term due to:
 Paying for FLT use
(change in income based
on level of prior use and
cost of existing options)a
+ Increased income in long
term due to:
 Savings from reduced
medical expenses
 Less time away from jobs
due to improved health
+ Increased income in long
term due to:
 Savings from reduced
medical expenses
 Less time away from jobs
due to improved health
Note: Children of nonusers
experience least substantial
negative and positive
economic well-being benefits
Relationship
well-being
+ Improved social relations due to:
 Increased access to new resources and social
networks
+ Improved family relations due to:
 Increased amount of time available to spend
with childrena
aThese influences are larger on children 0–3 years old.
bThese influences are larger for children 3–5 years old.
Compared to the other toilets, the Fresh Life
toilet is clean. When I used to go to the other
toilets I had the risk of being infected with dis-
eases and being contaminated with dirty water.
The Fresh Life toilets are very clean so I am not
afraid of anything using the toilet . . . the dis-
eases which were affecting children here like
cholera and diarrhea nowadays the cases are
not rampant, they are reduced since the toilet
was brought here. (Customer 4)
Another customer offered this comparison:
He [my son]didn’t like the [commercial] toilet.
The walls of the other toilets are dirty so when
my son was there he could get hold of the dirt
on the walls on his hands and he’d fall sick as
he did not wash his hands. (Customer 5)
A franchisee, in explaining Sanergy’s emphasis on
hand washing, noted:
There is a change because when they [my chil-
dren] come here they have to remember to
wash their hands so they have to be clean as
compared to before. They are less sick, they
don’t have to spend a lot of time going to the
hospital so they have to be in school most of
the time. (Franchisee 4)
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Children 3–5 years old can experience improved
health outcomes from using FLTs due to reduced
exposure to sanitation-related diseases such as diar-
rhea and cholera, and the flies that spread diseases
and parasites. The effect varies depending on the
cleanliness of the type of sanitation solution a child
used before the FLT, as well as their personal hygiene
practices. As one clinic worker explained:
You know how children are naughty, they will
want to touch one thing, touch the other, put it
in theirmouths. But you seenow, here the toilet
number one is clean, number two they contain
[the waste]. If it’s the urine, it goes directly
where it’s supposed to be; if it’s the feces, it goes
directly where it’s supposed to be. So you will
not get such kind of stuff on the floor of the
toilet; so this prevents again children getting
infections. (External Organization – Clinic)
Comparing prior toilet options to an FLT, a head-
master of a school noted:
Flies are always coming because of that hole
[in the non FLT] but you find [at] your [FLT]
toilet you don’t find this kind of thing. Those
flies are always associated with some kind of
diseases . . . diarrhea, cholera. (External Orga-
nization – School)
Children of franchisees and users also bene-
fit from their caregivers’ and others’ use of an
FLT through reduced disease transmission.23,25 The
changes are likely to be more substantial for chil-
dren of franchisees, as the FLTs are located close to
their homes and are free to them and their families.
Children of all stakeholder groups benefit from an
overall increase in the use of FLTs by other indi-
viduals within their community. While their con-
tact with other community members is generally
less intensive than with their caregivers, they benefit
when these individuals have a lower likelihood of
spreading disease. An FLT user who also works as a
healthcare provider near the FLT explained:
Since Fresh Life came here we can say we’ve
seen a sign of improvement in terms of health
conditions. Before Fresh Life came I remember
this place used to be very dirty, everywhere
you passed you get some feces [on you], but
now since Fresh Life [was] introduced we are
much happier because people are using Fresh
Life . . . I can really sayFreshLife has really done
much . . . because of Fresh Life we are not
having as much cases of diarrhea and vomiting
because the conditions have been improved.
(Customer 2)
Furthermore, other commercial toilets typically
dump their waste in the Ngong river that runs
through Mukuru (Fig. 3) or in one of the drainage
systems within the local community. Sanergy views
this waste as an input for creating energy as well
as fertilizer, and has implemented a system of daily
waste collection (Fig. 5). This results in improved
waterquality for the community,which cangenerate
health benefits for all young children.27,28 Although
some individuals purchase water for drinking and
cooking, others use the Ngong river for drinking
and cooking as well as other household-related ac-
tivities. A customer and a franchisee, respectively,
highlighted the improved drainage:
Before the [FLT] toilet was brought here that
drainage stream that was there used to be filled
with paper that had waste but now it is cleaner.
(Customer 4)
The flying toilet cases have reduced. Drainage
is flowing, is not stagnate. (Franchisee 3)
Economic well-being
Our findings indicate that Sanergy’s approach also
can have important economic well-being impacts,
both positive and negative, on children 5 years old
and younger. These impacts vary depending on the
time frame of the impact and the caregiver’s role
in the business model. The most substantial nega-
tive short-term impacts are on the children of fran-
chisees. The franchisees must purchase an FLT. To
do so, they take out a loan, draw down their existing
assets, or use a combination of both. Sanergy esti-
mates that it takes about 7months for a franchisee to
repay a loan. Until that time, children in these fami-
lies can face a fairly substantial change in disposable
income, especially if the loan repayment exceeds the
FLT-generated revenues. A franchisee explained to
us the loan and associated costs she faced from start-
ing with an FLT and how that affected her spending:
I paid 70,000 shillings [for two Fresh Life toi-
lets] . . . I had some money I used to start with
the first toilet but for the second one I had to
borrow from microfinance. Per month, I pay
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4,000 for the microfinance. I borrowed 30,000.
I am nearly finished [paying the loan] . . . I
make about 300 shilling from the toilets daily.
I use 100 shillings for daily uses like buying
food and then save 200 shillings [to put toward
the loans] . . . My income has gone up since
I stopped selling vegetables [and started with
Fresh Life but] I have less money now [because
of paying back the loan] so I have to spend less
on buying food. (Franchisee 3)
Furthermore, until the investment in the FLT is
recovered, families like the franchisee above may
have a lower level of financial reserves available. As
such, these families will be less able to respond to
unexpected shocks, such as loss of a job, substantial
medical bills, or other unexpected major household
expenses.
Also, the franchisee must remain close to the
FLT, meaning that the opportunity to generate in-
come from alternative livelihood activities can be
constrained. Some franchisees instead chose to hire
someone else to manage their FLTs, which also in-
fluences their daily cash flow. Others have an elderly
familymember, such as a grandmother, help run the
FLT. Potential income declines are offset somewhat
as a result of the family no longer needing to pay to
use commercial facilities. One franchisee explained
the economic implications of changing occupations
to become an FLT operator:
I have left selling the clothes now [since getting
the FLT] . . . The first month you can’t know
if it [income] is improving but I can see now
there is improvement . . . Let me say it is about
4,500 [shilling for one month of operating the
FLT] . . . Because I am not going on bus there
is no transport, I just wake up and come here.
(Franchisee 1)
The situation for franchisees’ children changes
if the FLT is cash-flow positive, especially once the
loan is repaid and the investment is recovered. There
is, however, no certainty in that outcome. The eco-
nomic benefits from a successful business may take
longer than expected to occur, or may never mate-
rialize. When the business becomes cash-flow pos-
itive, the FLT can generate a steady source of dis-
posable income for the family, and more financial
resources could become available for children.With
an income of, for example, U.S. $2/day, franchisees
can earnmore than $700/year from their FLT. As the
same franchisee goes on to mention:
. . . [Before the FLT] my granddaughter would
go to school without taking tea . . . [now] she
can go and buy bread and buy something and
now I’ve got money. But the other time she
was going to school without the tea, nomoney,
no cash, no money for buying some milk. So
evenmy granddaughter is enjoying all the time
she comes here while I am sitting here and
says give me money for buying bread and I
just go in my pocket. Now I’m rich . . . It is a
daily income now . . . But the last year [before
the FLT], I had no money because there is no
daily income . . . But this time there is always
something in my pocket. (Franchisee 1)
Other potential longer-term economic benefits
include decreased family medical expenses and
fewer sick days for the family’s income-earners.
These savings can be substantial, as daily local wages
for construction work, for example, averages about
300 KES (U.S. $3.5). Overall, the children of fran-
chisees face the greatest negative economic well-
being challenges in the short term, but are also
likely to experience the most substantial positive
economic changes in the long term.
The introduction of Sanergy’s FLTs can also have
negative short-term impacts on the economic well-
being of the children of customers. This impact
varies depending on how often these families previ-
ously used other commercial toilets in the area and
how they paid per use. As one customer explained:
I pay 3 shillings [per usage to use
FLT] . . . [before] I used the commercial toi-
lets down there [which were] 2 shillings . . . the
[FLT] toilets are clean and high standards com-
pared to the other toilets. (Customer 4)
Any change, therefore, is mostly due to new pat-
terns of usage and changes in price per use. For fam-
ilies who previously did not use commercial toilets
as well as those that used them less often or paid
less per use, the money to pay for access to FLTs
is diverted away from other needs. While there are
likely some long-term economic benefits from im-
proved health, such as decreased medical expenses
and fewer sick days, these families must make trade-
offs in the short term if they are to use the FLTs. The
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economic impact associatedwith using the FLTswas
also noted by nonusers:
It is expensive here [at the Fresh Life toilet]
compared to the other place [commercial toi-
lets] . . . if I do not have money then I can use it
[the bush] . . . Mostly it is money [why people
don’t use the toilet]. (Nonuser 1)
[The children and I] use commercial toilets
which charge 1 shilling . . . The price is cheaper
compared to this one [the Fresh Life toilet] . . .
Even if the child doesn’t have money they
[the commercial toilets] allow them to go in.
(Nonuser 5)
For both franchisees and customers, the impacts
of changes in economic well-being are likely to
be more substantial on children aged 0–3 years.
These children are more vulnerable to changes in
financial resources, especially when it affects their
nutrition.19 Less disposable income can mean less
money for food. A nutritional deficit can have long-
term implications for a child’s health, as well as their
school performance and other achievement-related
outcomes.19,20
The children of nonusers face more modest
changes in their economic well-being. As nonusers,
there is no change in their short-term financial sit-
uation, although they may still prefer to use an FLT
if they could afford it. One nonuser explained:
I would use the FLT if there was no charge. I
don’t like it [the pit latrine] because it is dirty
because everyone uses it and they don’t clean
it. (Nonuser 3)
Over the longer term, if the overall commu-
nity becomes healthier, nonusers, like the other
stakeholders, can still benefit economically from
lower family medical expenses and fewer work
days lost to sanitation-related illnesses among their
caregivers.
Relationship well-being
Childrenof franchisees realize impacts fromchanges
in relationship well-being. These include the bene-
fits associated with their caregivers’ increased con-
nections to new resources and social networks. As an
FLT franchisee, the caregivers of these children can
gain access tomicrocredit, enhancing their financial
inclusion. They also expand their networks through
interactions with Sanergy staff and other commu-
nitymembers who use the FLT. These new resources
and relationships can benefit children by provid-
ing their caregivers with greater flexibility andmore
time to pursue future opportunities and respond to
any challenges.21 As two franchisees explained:
It is now that I amoperating theFreshLife toilet
that I associate with more people compared to
when I was selling vegetables. (Franchisee 3)
The members of Fresh Life are happy all the
time. The members of Fresh Life come to visit
me all the time; even the people who are col-
lecting the waste, they are very happy. So I have
seen something very good here . . . I was the
first one trained . . . Now I become an advisor
to the other people. I’ve told them about the
Fresh Life toilet. They are asking me [ques-
tions] . . . I think they learn there are good re-
lations [with Sanergy]. (Franchisee 1)
ASanergy employeenoted that the franchisees are
now able to participate in new activities and access
new networks and resources:
We have heard from women, especially
that they are better able to . . . participate in
women’s groups or self-empowerment groups
or other things that they can have direct ben-
efits from because they have more time be-
cause they are not taking care of their [sick]
children . . . hours spent because of health-
related issues. (Sanergy employee 4)
Furthermore, franchisees, unless they hire some-
one, must stay near their FLTs to service their
customers. As the FLTs are generally located near
their homes, these caregivers are now able to spend
more timewith their children. Previously,many had
to leave for work early in the morning and return
late at night. Parental stimulation in the first 3 years
of life is particularly important. Childrenwho spend
these years in less supportive environments can face
cognitive, social, and behavioral delays, and experi-
ence lower productivity levels as adults.21 As a San-
ergy employee noted:
Franchisees have their toilets close to their
home, like it is now right next door . . . The
time with the family is enhanced, like for ex-
ample some of them previous business they
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had to leave very early in the morning, come
late. That was taking away from their family
but now they have a job that is right at their
doorstep. (Sanergy employee 5)
Discussion
Enterprise-led interventions incorporating con-
vergent innovation offer an alternative approach
to providing a public good, such as urban-
based sanitation.8 In linking profits to poverty
reduction and combining top-down management
with bottom-up ownership, these enterprises of-
fer the promise of sustainable and scalable poverty
alleviation.40 Achieving this promise, however, re-
quires having a robust understanding of whowithin
the BoP is affected and how.9
Earlier research on evaluating the effectiveness of
sanitation interventions generally focused on health
outcomes.3 Our findings indicate that this orien-
tation may be overly myopic. Indeed, our study
demonstrates the value of adopting a multidimen-
sional view of poverty, even if the intervention is
designed to target a specific poverty-alleviation out-
come.
Sanergy’s approach can affect the capability well-
being of young children through changes in health
outcomes. The BoP enterprise’s business model,
however, can also affect other poverty dimen-
sions. Children of franchisees, for instance, can face
changes in both their economic and relationship
well-being. Franchisees must invest in acquiring an
FLT, which has negative implications—at least in
the short term—for cash flow and economic re-
serves available.c These changes can become more
permanent if the franchisee does not create a viable
business from their FLT. Changes in relationship
well-being can also occur if social networks expand,
resulting in access to new opportunities, connec-
tions, and resources.
As enterprise-led business models typically in-
volve new and varying roles for different commu-
nity members, careful and holistic assessments of
their impacts across stakeholders are particularly
crucial.9 Our analysis of Sanergy offers support for
cSince our data collection concluded Sanergy has begun
working with Kiva (www.kiva.org) to offer franchisees a
0% interest loan with a 25–30% down payment.
this perspective. Children of all BoP stakeholders,
including nonusers, can benefit frommore FLTs and
more FLT users in the long term. Yet these impacts
are not evenly distributed.
Our results demonstrate that utilizing a mul-
tistakeholder perspective to assess impact can re-
veal important variation across groups. While FLTs
are communal toilets designed to serve the broader
community, Sanergy’s approach generates the great-
est health benefits for children in inverse proportion
to the size of the different groups. As presented in
Table 1, children of franchisees, who are the small-
est group, benefit the most due to free use and close
proximity to FLTs. These children can also receive
the most substantial improvements in long-term
economic and relationship well-being. The children
of nonusers, by far the largest group, receive the
most limited health benefits, but receive these at no
economic cost. We also find that the magnitude of
these impacts vary within these groups. The health
benefits, for example, of less open defecation may
benefit children from 0–3 years old the most, while
improved sanitation practices can have a greater im-
pact on children from 3–5 years old.
For practitioners, including those interested in
promoting the distribution of a public good, these
impact assessment findings provide insights into
how to improve an intervention’s value proposition.
Sanergy’s current business model produces, for ex-
ample, financial burdensonusers that cannegatively
affect thewell-being of their children. These impacts
on economic well-being may also be an important
barrier that prevents more nonusers from convert-
ing to users. Sanergy and its partners might there-
fore want to investigate options for donors or other
external funders to invest in providing vouchers—
or other mechanisms that minimize the financial
impact—to children of certain existing customers as
well as targeted nonusers.2 These investments could
encouragemore use of FLTs, reduce the negative im-
pacts on users, and potentially improve franchisees’
ability to create a financially viable business.
This latter point is particularly relevant in en-
hancing the effectiveness of an enterprise-led in-
tervention. If the individual sellers, in this case the
franchisees, do not realize an overall improvement
in their well-being, they may discontinue their in-
volvement with the BoP enterprise. Sanitation is a
public good and if they withdraw, all the stakehold-
ers in the community can suffer. Thus, although
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they are the smallest group in terms of size, fran-
chisee success is a lynchpin for enterprise-led sus-
tainability and scalability. Therefore, Sanergy and its
partners might also want to explore options to re-
duce the negative financial burdens on franchisees,
including providing access to lower-cost financing
or subsidizing the cost to purchase an FLT.2 With
reduced upfront investment and risk, franchisees
might also reduce the price per FLT use. This there-
fore could be an alternative, and less costly, option
to increasing the use of FLTs by the community.
Although limited to a single case study, these re-
sults also suggest that the evaluation of the effec-
tiveness of any sanitation-based approach, be it an
enterprise-led, government-led, or community-led
intervention, can benefit from incorporating amul-
tidimensional perspective of poverty. Our qualita-
tive methodology was designed to generate a rich
understanding of multiple dimensions of poverty
across a diverse set of local stakeholders. Future re-
searchers may want to conduct survey-based stud-
ies to better quantify specific changes in well-being
among stakeholders or compare impacts across dif-
ferent sanitation models. Moving forward, addi-
tional studies of different interventions will enable
a more robust comparison of their effectiveness and
impact across different stakeholders.
In summary, enterprise-led interventions that in-
corporate convergent innovationoffer an alternative
approach to tackling major challenges in providing
public goods to the BoP, such as inadequate sani-
tation in an urban setting. As our study of one of
these BoP enterprises demonstrates, a multidimen-
sional poverty alleviation assessment can contribute
a richer and more holistic understanding of the ef-
fectiveness of this approach.
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